Predictions from the RQMD model are systematically compared to recently published charged hadron distributions of AGS Experiment 802 for central Si+Au collisions at 14.6A GeV/c, taking into account both the experimental trigger condition and acceptance. The main features of the data, including K + production, can be understood quantitatively to better than 20% within the framework of the model, although several discrepancies are found, most importantly for the proton spectra.
INTRODUCTION
The main purpose of heavy-ion experiments at high energies is to produce and study nuclear matter under unusual conditions, e.g., at high densities and temperatures. Several detailed models of nucleus-nucleus collisions have been developed (see, e.g., Refs. [1] [2] [3] [4] , all based on a fully confined phase and on conventional particle production mechanisms. 5-9. In particular, the RQMD model gives a good account of global observables, such as transverse energy 5 and charged particle multiplicities 6 . Based on the successes with global observables, it is expected that the model should agree with the data at least at the 25% level, where the experimental systematic error for the data used here is 10-15%. This expectation is largely borne out by the present study. 14, and encompass protons, pions, and kaons over a broad rapidity range (0.6 < y < 2.8 for pions). In this paper we concentrate our attention on the central Si+Au system. What sets the present comparison aside from previous ones (see, e.g., Refs. 4,5) is a systematic approach starting from the trigger conditions and encompassing all the data, including strangeness production, stopping and momentum conservation. Throughout the paper the influence of the experimental acceptances on the model results is given close attention.
THE RQMD EVENT SAMPLES AND THE TRIGGER CONDITION
The experimental trigger cross section σ trig = 263 mb corresponds to about 7% of the total inelastic cross section for Si+Au and is defined by a cut on "apparent" charged multiplicities > 173. The word "apparent" stands for multiplicities in the experimental acceptance, without corrections for gamma conversion to e + -e − , multihits and delta electrons. The multiplicity condition was introduced in software 14 and is different from the hardware trigger used earlier 11,12 .
The main RQMD sample consists of 1537 events generated by version 1.07 of the code, with impact parameters 0 < b < 4 fm and a weighting proportional to b, corresponding to a cross section of 503 mb (see Fig. 1 , solid histogram.) For reference, the impact parameters 0 < b < 3.4 fm correspond to a full overlap between projectile and target nuclei in a hard sphere picture. To match the experimental σ trig , 806 events of the RQMD sample were chosen by demanding that n ch ≥ 154, where n ch is the charged multiplicity from an RQMD event in the ideal experimental acceptance 10 (6 • < θ < 149
• , where θ is the polar angle from the beam direction, and momentum thresholds p > 0.30 GeV/c for protons and p > 0.05 GeV/c for pions). The impact parameter distribution of this sample is shown by the broken histogram in Fig. 1 . The n ch ≥ 154 sample encompasses nearly all events with b < 2 fm, but also has a significant contribution from 2 < b < 3 fm. The sensitivity of the RQMD predictions to impact parameter selection was tested and found to be small for events with b < 4 fm.
The E802 cut at 7% on apparent charged multiplicity does not correspond to a sharp cut at 7% in real charged multiplicity, as some events with comparatively low charged particle multiplicity and a comparatively high number of delta electrons and gammaconversion e + e − pairs would be accepted by the cut. Monte Carlo simulations of these effects indicate a spread in apparent multiplicity of 5 to 6 units, at the one-sigma level, for events with a fixed real multiplicity. Given the low sensitivity to the n ch cut of the RQMD results, the trigger differences between experiment and model are not of consequence.
Another sample of RQMD events is also used in the comparisons to the data. This sample of 520 events with 0 < b < 2.5 fm was calculated with the attractive part of the quasi-potentials acting between baryon resonances modified as explained in Ref. 5 , i.e., with the delta-delta and nucleon-baryon attractions turned off. This sample is referred to below as the RQMD2 sample. No n ch filter was set since more than 95% of the events satisfied the n ch ≥ 154 criterion.
SPECTRA AND RAPIDITY DISTRIBUTIONS
Spectra in the form of the invariant cross section normalized per event versus m t −m (where m t = p 2 t + m 2 , p t = p sin θ, where p is the momentum and m the rest mass) were constructed from the RQMD events for protons, π ± and K ± . Each spectrum was fit to an exponential with the maximum likelihood procedure for Poisson statistics within the experimental m t − m acceptance for rapidity bins of ∆y = 0.3, (0.5 for K − ):
where N trig =the number of events in the sample=806 for the present RQMD set, and
A and B are fit parameters, with B called the inverse slope parameter. The integral of multiplicity density (per event), dn/dy, was evaluated as
The distribution dn/dy can also be found directly by counting the number of RQMD particles in each rapidity interval.
Acceptance
The RQMD hyperons and K 0 s were decayed immediately after the collision and thus no account was taken for the variation of the experimental acceptance with the position of the decay vertex. In E802 only tracks that point back to the target are accepted: this is defined by a ±3 cm cut in the x and y directions, where the (x,y) plane is defined as a plane perpendicular to the beam direction (z-axis) with its origin at the target center (z=0) (see Ref. 14.) For the hyperons, the decay protons will largely be counted, but the decay pions will not. The overwhelming part of these pions will have m t values below the E802 m t acceptance, so the effect for the comparisons presented here is very small. For the K 0 s , it is evaluated that about 5% of the decay pions will not be accepted by E802, so the RQMD estimates made here within the E802 acceptance overcount the π ± by less than 2%. The model has too many protons in midrapidity (Fig. 3) , for which there are two possible causes: the first is too much "stopping", i.e., the interactions slow down the protons too much while creating too many pions (see below.) The second possible cause is an excessive conversion of neutrons to protons from an overly rapid chemical equilibration, an effect that will cause an overproduction of π − relative to π + , as is also observed (see below.) Indeed, RQMD predicts a neutron/proton ratio of very nearly n/p=1.0 for rapidities, y ≥ 1.0, indicating a high degree of proton-neutron equilibration in the model.
Protons

Pions
The π + spectra for y = 1.10 and 2.50 are shown in 
Kaons
The agreement between data and theory for kaons is of similar quality as for pions. This is reflected in the dn/dy integrals shown in Fig. 7 for both K + and K − . On the average the E802 K + dn/dy are ≈20% higher than the RQMD values, while the K − measurements are ≈20% lower than the theory. The distribution shapes agree well. The experimental values of the slope parameter, B for K + are larger than the RQMD predictions, typically ≈220 MeV vs. ≈180 MeV.
The conventional ratios K + /π + and K + /K − are displayed in Fig. 8 versus rapidity for both E802 and RQMD. The experimental K + /π + ratio is consistently higher than the RQMD ratio, an effect that is not due to the low-p t rise in the RQMD π + spectra, as all fits were made in the E802 acceptance. Also the K + /K − ratios are different, with the E802 ratio being consistently higher. The 2% centrality cut for E802 does not change any of the ratios discussed, so it is unlikely that the discrepancy is caused by differences in the trigger conditions. In the RQMD model there are substantial contributions to the K + and K − production from baryon-meson interactions and some contribution to K − from mesonmeson interactions 6 . These cascade-like interactions depend strongly on the dynamics of the nuclear collisions, and it is unlikely that a somewhat schematic model such as RQMD should describe this complex situation entirely accurately. The deviations are emphasized in the ratios shown. Table 1 shows the multiplicities for protons, pions and kaons summed over the E802 rapidity acceptance. The deuteron multiplicities have been added to the proton multiplicities for E802. The ratios of E802/RQMD multiplicities in the last column show that the RQMD model overpredicts the particle yield by about 25% on the average. For K + the model underpredicts by a similar amount.
AVERAGE MULTIPLICITIES AND MOMENTUM SUMS
Both π + and π − have been measured in identical rapidity intervals, so the particle ratio R(π) = ∆n(π − )/∆n(π + ) is of relevance. Because of the neutron surplus in the Au target, it is expected that the ratio should be larger than unity. The total transverse momentum production shown in Table 2 was calculated from the exponential fits (Eq. 1) in the E802 m t − m interval by:
where y 1 and y 2 are the rapidity limits given in the table, ∆y is the bin size, and
where K 2 is a modified Bessel function of second order.
The total longitudinal momemtum, P , is defined as
For protons (with deuterons added for E802), the P t ratio E802/RQMD is 0.96, compared with 0.84 for P and 0.73 for the multiplicities, ∆n. The experiment clearly has larger p t and p values than RQMD. This is reversed for the pions, for which the E802/RQMD ratio is smaller for the momenta than for the multiplicities, although the effect is relatively smaller than for the protons. The K + trend is like that for the protons.
This analysis supports the discussion given in the above sections.
P is a conserved quantity, so the less than unity ratio in Table 2 for "All" indicates that the E802/RQMD ratio at rapidities higher than those covered by the E802 acceptance -higher rapidities rather than lower because of the sinh(y) weighting in Eq. 6 -should be going from below one to above one. This conclusion is similar to the one drawn from other model comparisons in Ref. 19 , except that the E802 deficit is much smaller in the present comparison.
The overall agreement between the RQMD model and the E802 experimental data is quite satisfactory, mostly within ≈20%. (Recall that there is a 10-15% systematic error associated with the experimental results 14 .) The largest differences between RQMD and E802 occur for the proton dn/dy distributions (Fig. 3) and for the proton inverse slope parameter distributions (Fig. 4) .
It is our conclusion that the calculation gives too many protons in the central rapidity region as compared to the E802 data. The relevant processes for this disagreement are a difference in the baryon stopping power, and too strong of a removal of the initial target neutron excess. A contribution from the latter process receives support from the excess of negative mesons over positive mesons predicted by the model and not observed experimentally; also predicted is a neutron/proton ratio near 1.0 for y ≥ 1.0.
The further discrepency, the higher average p t around midrapidity, is just the reflection of the larger experimental proton slope parameters as discussed above. While the density dependence of the quasipotentials can be successfully manipulated to harden the proton slopes in the center of the participant fireball (y ∈ (1, 1.2)), it does not give sufficient repulsion for the protons forward of rapidity 1.2. This may point towards an additional repulsion due to the momentum dependence of nuclear mean fields in dense matter. It is well known that such a momentum dependence is present at ground-state density which is experimentally accessible via optical potential measurements in p+A reactions. However, no safe knowledge exists on how the density and momentum dependence of mean fields are intertwined.
The large experimentally observed splitting between the proton and the pion slope parameters -which is qualitatively confirmed by RQMD and even somewhat underestimated in the forward rapidity region -is rather remarkable, and may point towards the importance of collective flow in nucleus-nucleus reactions at AGS energy. The collective flow component of the transverse momenta increases with the mass of a particle. In RQMD this is the most important mechanism which leads to a slope parameter splitting for the various hadron species.
In general, the RQMD model seems to describe reasonably well the mechanism of heavy ion reactions at AGS energies. The hadron distributions from central nucleus-nucleus collisions can not be explained by simple superpositions of nucleon-nucleon collisions. The comparison of the data with the predictions of the transport model shows clearly that the rescattering of produced particles in the hadronic matter plays a major role in the evolution of the collisions. In particular, the production and rescattering of hadron resonances are the key processes to understanding the stopping power, transverse mass spectra and strangeness enhancement observed experimentally.
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